CHAPTER XIV.
STEAM-ENGINE  CYLINDER  EFFICIENCY.
THE thermal efficiency of an engine, that is, the fractional part of the heat energy received which it changes into useful work, is limited first by the ideal efficiency which is fixed as soon as the initial quality and pressure and the back pressure are known, secondly, by the cylinder efficiency which is a measure of the heat losses in the cylinder, and finally, by the mechanical efficiency which is a measure of the mechanical fric-tional losses of the whole engine and is equal to the brake horse-power divided by the indicated horsepower. The thermal efficiency is thus the product of these three separate efficiencies, or
^total ** ^Rankirie * ^cylinder * ^mtohanlcal-
In order to make the total thermal efficiency a maximum the engineer must so design the engine that each of the component efficiencies possesses its maximum value. The factors influencing the Ran-kine efficiency have already been discussed in Chapters XI and'XII, and this is, in any case, determined by
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